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A Gross Election Data Analysis by Simple Statistical 
And Stochastic Processes 
A. B. VILLANUEVA* 
Nevada Southern V niversity 
ABSTRACT - By statistical analysis correlations were found to exist between voting in certain 
types of local elections and voting in specific kinds of state elections. But such correlations do not 
'explain the behavior of individuals. By simple stochastic process, the author supports Ulmer's 
theory that, over a given time sequence, the outcome of an election depends upon the outcomes 
of preceding elections. 
In recent years, there has been renewed interest in the 
use of official election returns in the study of voting be-
havior. Although it was recognized that these returns suf-
fer from several limitations such as the occurrence of 
frauds and errors, the homogeneity of election-reporting 
units and the dilemma 1 posed by Robinson's research 
(Robinson, 1950: 351-357), its value as a primary 
source of information can not be ignored. For gross elec-
tion data can provide a basis for identifying recurring 
patterns of voting outcomes in various types of municipal 
elections; it can be used to show the relationships of 
these election results to other outcomes of various cate-
gories of state and national elections; it can serve as a 
means of determining the rate of change in precinct vot-
ing patterns over a given time span; and it can serve as 
a valuable ally of sample surveys (Ranney, 1962: 100). 
The purpose of this article is to demonstrate that these 
observations are empirically valid and to describe the use 
of two simple research techniques to show that they are. 
Correlates of Municipal Elections 
One of these techniques is a statistical process using 
Personian product-moment coefficient of correlation. 
This process has been used to show the degree to which 
local nonpartisan elections and nonlocal partisan elec-
tions are related. The study of city elections in Seattle is 
a good case in point ( Schmid, 1944: 265-285). In this 
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' "Robinson's Dilemma," as some students prefer to call it, 
holds that ecological correlations cannot be related to individual 
correlations. Although ecological correlations are helpful in ex-
plaining the behavior of social aggregates, they cannot be relied 
upon to describe the behavior of individuals. 
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study, a high positive correlation was found to exist be-
tween voting for the Republican candidate for Governor 
and voting for the Republican-oriented candidate for 
mayor. This finding was confirmed in a study of four 
Michigan cities where voting for a prevailing slate of 
candidates ( with a Republican viewpoint) in nonpartisan 
elections is highly correlated with support for Republican 
candidates for Governor (Williams and Adrian, 1959: 
1052-1063). 
Statistical technique can also be used to show some 
correlates of opposition to water fluoridation . In a study 
of fluoridation referendums in Cambridge, Massachu-
setts, (Hahn, 1965: 1138-1144) the following conclu-
sions were drawn: l) a high positive correlation exists 
between opposition to fluoridation and certain types of 
occupations such as skilled, semi-skilled, and unskilled 
workers; 2) there is a low correlation between opposition 
to fluoridation and ethnic groupings; 3) opposition to 
fluoridation is positively correlated to disapproval of pro-
portional representation; 4) the correlation between op-
position to fluoridation and opposition to welfare meas-
ures such as rent control and old age benefits is negative. 
These correlations are statistically significant at the .001 
level. 
A less powerful technique of determining relationships 
between municipal elections and national elections is the 
Spearman rank correlation. This technique was em-
ployed in the study of voting patterns in DeKalb County, 
Georgia (Boskoff and Zeigier, 1964: 127). Although no 
significant relationship exists between bond elections and 
presidential elections, it was found that voting in a Dem-
ocratic primary election for the United States House of 
Representatives is closely associated with voting against 
bond issues. 
Some of these correlates are relevant to the following 
Minnesota data . Using the 1962 election returns for 
Governor as an index of partisan cleavage in Minnesota, 
Table I shows that the correlation between the DFL 
votes for Governor during that year and the votes for the 
DFL-endorsed candidate for City Representative in the 
state legislature during the same year is + .94. Moreover, 
the 1962 DFL gubernatorial votes are highly correlated 
with the votes cast for the DFL-endorsed mayoral candi-
date in 1965. Bearing in mind that elections for munici-
pal officials and for members of the state legislature are 
held on a nonpartisan basis, it can be stated that local 
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TABLE I. Correlation Between Voting for DFL Governor and 




DFL Votes for Governor 
in 1962 
DFL-endorced City Representative ( 1962) . . . . . . . . . . . . + .94 
DFL-endorced City Mayor ( 1965) . . . . . . . . . . . . . . . . . . +.72 
patterns of nonpartisan voting have a close association 
with partisan state elections for Governor. 
These high correlations are due to several factors 
among which are deep partisan cleavage, strong and ac-
tive party organizations, existence of a cohesive ethnic 
group of Polish descent, and presence of a large catholic 
following in the community - all of which have made the 
nonpartisan election law passed by the legislature during 
the Progressive era an unrealistic and impractical piece 
of legislation. 
Statistical analysis of the 1962 DFL votes for gover-
nor and the votes cast against three bond issues shows 
that these two variables have a high positive correlation. 
As Table 2 indicates, the correlation coefficient between 
Rolvaag supporters and opponents to the courthouse 
bond issue in 1958 is + .68; in the 1960 bond election 
the correlation coefficient is + .50. Similarly the votes 
cast against the proposed bond issue in 1965 is very 
highly associated with the 1962 Rolvaag vote. We sug-
gest that the existence of high correlations between vot-
ing for a Democratic Governor and voting against bond 
issues is due to socio-economic characteristics of DFL 
voters. While these voters support more liberal govern-
mental policies, favor the extension of more social serv-
ices, and approve a larger role of the government in pro-
moting human welfare- all of which are in the planks of 
the DFL platform - they oppose the use of tax money to 
finance these functions and put these programs into ef-
fect. · 
T ABLE 2. Correlation Between Voting for DFL Governor and 
Voting Against Bond Issues. 
Bond Issues 
DFL Votes For 
Governor in 
1962 
County Courthouse, 1958 . . . . . . . . . . . . . . . . . . + .68 
County Courthouse, 1960 . . . . . . . . . . . . . . . . . . + .50 
Vocational School, 1965 . . . . . . . . . . . . . . . . . . . . + .91 
Let us next consider the relationship between bond 
elections and home rule election. At the outset it should 
be stressed that even if a vote against bond issues and a 
vote against home rule are indicative of conservatism, it 
does not necessarily imply that a stand against the home 
rule amendment approved by Minnesotans in 1958 is a 
conservative position. Although home rule was part of 
a liberal movement to reform American municipalities 
during the first half of this century, contemporary stu-
dents of urban affairs generally agree that home rule has 
become a conservative slogan used against state legisla-
tive attempts to discharge its responsibility in meeting the 
challenge of metropolitan growth. If such is the ideologi-
cal nature of home rule, then, the objections to the 1958 
Journal of, Volume Thirty-four, No. 2, 1967 
constitutional amendment on home rule, whose high 
correlations with opposition to bond issues is shown in 
Table 3, can hardly be associated with conservatism. If, 
on the other hand, lack of voter understanding of the 
virtues and vices of home rule and failure to keep abreast 
TABLE 3. Correlation Between Opposition To Home Rule and 





County Courthouse, 1958 .. . .. .. . .... . . . .. . 
County Courthouse, 1960 .. . . ..... . . .. .. . . . 




with changing concepts in the ideology of municipal re-
form are functions of a low level of intelligence which is 
believed to be a characteristic of a conservative (Mc-
Closky, 1958: 35), then disapproval of the "liberal" 
home rule amendment in 1958 is a conservative act in-
deed. 
Determinants of Election Outcome 
Another technique of analyzing aggregate election data 
is by stochastic process. By this process we can deter-
mine the rate of change in precinct voting preferences 
over a given time sequence and predict the outcome of a 
given election by examining the outcome of 2, 3, 4 or 
more preceding elections (Ulmer, 1964: 14) . The model 
below, patterned after Ulmer's study of Kentucky elec-
tions, will illustrate the technique by which the stochastic 
operation can be performed. It is a three by three matrix, 
i.e., a rectangle consisting of three rows and three columns. 
FIGURE I. A Sample Stochastic Process Model 










Although the dimension of the matrix would produce 
nine cells only four of these cells will contain the follow-
ing entries : 
Cell A - the number of precincts voting "yes" in the 
second election which voted "yes" in the 
first . 
Cell B - the number of precincts voting "no" in the 
second election which voted "yes" in the 
first. 
Cell C - the number of precincts voting "yes" in the 
second election which voted "no" in the 
first. 
Cell D - the number of precincts voting "no" in the 
second election which voted "no" in the first. 
With this model let us determine the rate of change 
in precinct voting preferences in three successive refer-
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endums dealing with the adoption of home rule charters 
in August 1904, November 1904, and November 1912 in 
the city of Winona, Minn. Because there are three elec-
tions to compare we shall make only two matrices similar 
to Figure 1. Each matrix will contain a given pair of elec-
tion years one of which immediately precedes the other. 
Thus, in Figure 2 below, one of the matrices will contain 
entries from the second 1904 charter election and the first 
1904 charter election , the latter being an election immedi-
ately preceding the former. The other matrix will consist 
of data from the third charter election and the second. 
FIGURE 2. Comparative Outcomes of Three Home Rule Elections 
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A close studv of the data in Figure 2 suggests that 
eight out of fot;rteen precincts which voted "yes" in the 
first charter election of 1904 did so in the second charter 
referendum during the same year. However, in the 1912 
charter election, only two precincts voted "yes" which 
voted the same in the second 1904 election. On the other 
hand, there were six precincts which turned down home 
rule in the first 1904 election which defeated it again in 
the second balloting that year. 
It should be remembered that as one takes a closer 
look at Figure 2 these six precincts which voted " no" 
are the same precincts which disapproved the commis-
sion form of government submitted to the voters during 
the era of reform in 1912. 
Before drawing any profile from these analyses it might 
be well to restate the hypothesis we have posited earlier 
in this study: the outcome in a given election is depend-
ent on the outcome of 2, 3, 4, or more preceding elec-
tions. Io the light of our gross election data analysis there 
appears to have some support for this hypothesis. Figure 
2 shows a highly consistent and enduring stability of pre-
cincts opposed to reform except, of course, those whi_ch 
were carried by the apologists of charter change with 
substantial margins. For example, in the second 1904 
elections, eight precincts were expected to vote for the 
proposed charter but only two actually did toe the line 
for the reform movement in 1912. By contrast no pre-
cinct was expected to block the passage of the new char-
ter in the second 1904 election but six precincts did in 
fact give approval to the innovation in 1912. It ~an be 
concluded, then, that while the rate of change m the 
anti-reform precincts was constant the rate of change 
in the pro-charter precincts was rather high. It will be in 
the anti-reform precincts where the next battle for a 
home rule charter in this Minnesota community will be 
fought. If the forces of reform can win this battle they 
can win the war. 
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Conclusions 
It is evident from the foregoing analysis that a number 
of local voting patterns have emerged: 
1. A high positive correlation exists between voting 
for nonpartisan local candidates and support for 
partisan state candidates. 
2. Disapproval of bond issues is closely associated 
with support for DFL gubernatorial candidate. 
3. Opposition to bond issues appears to be related to 
objections to home rule. 
4. The outcome in a given election contest tends to 
depend upon the outcome of preceding elections. 
As already stated earlier in this study, these conclu-
sions do not apply to the behavior of individual voters 
but to aggregates of voters. Moreover , in view of the fact 
that the data analyzed in the research came from only 
one community, the conclusions above should be re-
oarded merely as tentative and need further verification. 
If these conclusions are unique and peculiar to this com-
munity alone only future scholars can tell. However, if 
subsequent research will employ the same techniques 
used in this study there is reason to believe and a basis to 
be confident that similar investigations will demonstrate 
that our conclusions have a certain degree of universal 
applicability. 
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Evidence for Seasonal Variation in Incidence 
of Renal Adenocarcinoma in Rana pipiens 1 
ROBERT GILMORE MCKINNELL~ 
Newcomb College of Tulane University 
New Orleans, Louisiana 
ABSTRACT - A high incidence of frog reno I odenocorcinomo os determined by autopsy in pur-
chased lote fall and winter individuals is contrasted to the scarcity of the adenocarcinoma in sum-
mer field captured frogs. 
More than 30 years ago, Lucke (1934) described a 
renal adenocarcinoma which affected the common leop-
ard frog, Rana pipiens. The renal adenocarcinoma of 
Lucke was thought to occur primarily among frogs ob-
tained from the Lake Champlain region of Vermont 
(Dmochowski, 1959; Medes and Reimann, 1963; von 
Hahn, et al, 1965) but recently there have been reports 
that other populations of frogs are susceptible. McKin-
nell ( 1965) reported a renal adenocarcinoma incidence 
of 8.5 percent (92 tumors from 1,088 frogs) among ani-
mals obtained from the northcentral United States. The 
high incidence of frog renal adenocarcinoma is in marked 
contrast to the relatively low necropsy rate ( 0.34 per-
cent) of human kidney carcinoma reported by Steiner 
(1954). Rafferty (1965) states that the frog tumor has 
the highest field incidence of any known tumor. 
If the extraordinarily high incidence of the frog renal 
tumor is in fact a characteristic of the population, it 
would seem to be an ideal tumor for the study of the re-
lationship of environmental factors with tumor incidence. 
In the state of Minnesota, one could possibly relate the 
distribution of the affected animals with ecological con-
ditions (grasslands, deciduous or coniferous forests) and 
geological factors. Studies of this nature are already un-
There is renewing interest in the frog renal adenocarci-
noma as witnessed by recent chromosome studies (Di-
Berardino, King, and McKinnell, 1963), electron mi-
croscope studies which disclose a virus in association 
with the tumor cells (Lunger, Darlington, and Granoff, 
1965; Zambernard and Vatter, 1966; Zambernard, Vat-
ter, and McKinnell, 1966), and nuclear transplanta-
1 This research was supported by American Cancer Society 
Research Grant E-369. 
2 R. G. McKinnell is an Associate Professor in the Department 
of Biology. He teaches an undergraduate course in cell biology 
and graduate courses in developmental biology. He received his 
Ph.D. in zoology from the University of Minnesota in 1959. 
derway concerning the distribution of the burnsi and 
kandiyohi pigment pattern mutants of R . pipiens (Mer-
rell, 1965). 
Journal of, Volume Thirty-four, No. 2, 1967 
tion studies ( King and McKinnell, 1960; McKinnell, 
1962; King and DiBerardino, 1965). Dei;pite these and 
numerous other related studies, virtually nothing is 
known about the natural history (= epidemiology) of 
this neoplasm of the leopard frog. 
It will be the purpose of the present report to record 
tumor incidence obtained from autopsy data from a total 
of 3,183 frogs examined since July of 1962. Of the total, 
1,415 frogs were captured in the field and 1,768 frogs 
were purchased from a dealer. The field captured frogs 
were taken during the months of June through August. 
The purchased frogs were obtained in the late fall or win-
ter months. There was a transitional series of purchased 
frogs obtained between August 1965 and March 1966. 
Purchased Frogs 
Table 1 is a summary of autopsy results of frogs ob-
tained from a dealer (J. R. Schettle Biologicals, Stillwa-
ter, Minnesota; Plant at Houlton, Wisconsin). One hun-
dred nineteen renal adenocarcinomas were discovered 
from a total sample of 1,531 frogs examined over a period 
of three years. The tumor incidence over the three year 
period varied from 5 to 8.5 percent with an incidence of 
7.7 percent for the pooled three year data. A detailed re-
port of methods used and an analysis of the November 
1963 data has been presented elsewhere (McKinnell, 
1965). The 1964 and 1965 samples were comprised en-
TABLE I. Summary of autopsy results of frogs obtained from a 
dealer. The I 963 sample was of mixed frogs , predominately wild-
type pigment pattern with some burnsi and kandiyohi frogs. The 
1964 and 1965 samples were composed of burnsi frogs exclu-
sively. 
Date 
November 1963 ........ 
November 1964 .. . .. . .. 
December 1965 . . . . . . . . . 
Totals . ............. 
Number 
of Frogs 
Autopsied 
1,088 
280 
163 
1,531 
Renal Adeno-
carcinomas 
92 
19 
8 
119 
Tumor 
Incidence 
8.5 % 
7 % 
5 % 
7.7% 
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